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UTILIZATION  OF  LICHENS  BY  PRONGHORN  ANTELOPE  IN  THREE  VALLEYS  IN  EAST-CENTRAL 
IDAHO. 


ALLAN  THOMAS  and  ROGER  ROSENTRETER,  Bureau  of  Land  Management,  Idaho  State 
Office,  3380  Americana  Terrace,  Boise,  Idaho  83706. 

Abstract:  Major  pronghorn  antelope  populations  winter  in  or  near  the  Idaho 
National  Energy  Laboratory  (INEL)  in  southcentral  Idaho.  Each  spring,  they 
migrate  northwestwardly  up  three  valleys  (Birch  Creek,  Little  Lost,  and  Big 
Lost  Valleys)  for  fawning  and  summer  range.  These  valleys,  separated  by  high 
mountain  ranges,  contain  extensive  windswept,  calcareous  gravel  benches  and 
flats.  These  sites  support  a  sparse  cover  of  vascular  plants  which  are  often 
dormant  during  the  migration  period  and  an  abundance  of  lichens  growing  loose 
over  the  soil.  During  years  of  normal  to  severe  snowfall,  adjacent  vegetation 
is  covered  by  crusted  snow  well  into  June;  a  condition  which  would  appear  to 
be  stressful  to  pregnant  does  and  other  migrating  antelope.  During  these 
periods  of  stress,  four  recently-identified  species  of  the  vagrant  lichen 
Rhizoplaca  may  become  the  major  food  source. 


In  1987,  Idaho  wildlife  biologists  in  the  Bureau  of  Land  Management  (BLM) 
reviewed  big  game  populations  and  habitats  as  a  preliminary  step  in  developing 
our  state  and  district  goals  and  objectives  for  our  Fish  and  Wildlife  2000 
plans  (Thomas,  1987).  The  pronghorn  antelope  chapter  by  Russ  McFarling  noted 
that  about  80  percent  of  the  State's  antelope  habitat  occurs  on  some  5.5 
million  acres  of  BLM.  He  developed  maps  of  statewide  habitat  (Figure  1)  and 
areas  of  crucial  habitat  (Figure  2).  Of  special  importance  to  this  report  is 
the  large  numbers  of  antelope  (CA  8,000)  that  winter  in  or  near  the  Idaho 
National  Energy  Laboratory  (INEL)  in  southcentral  Idaho  on  the  first  map,  and 
the  key  spring  migratory  routes  shown  on  the  second  map  where  antelope  move 
northwestwardly  up  the  Birch  Creek,  Little  Lost,  and  Big  Lost  Valleys  to  fawn 
and  move  to  summer  habitats. 

The  three  valleys  are  separated  by  steep  mountain  ranges  (Beaverhead 
Mountains,  Lemhi  Range,  Lost  River  Range,  and  the  White  Clouds/Boulder/Pioneer 
complex)  which  are  managed  by  the  Forest  Service.  The  valleys  each  slowly 
gain  some  2,000  feet  in  elevation,  reach  summits,  and  then  north-flowing 
drainages  are  formed  which  eventually  reach  the  Salmon  River.  The  Birch  Creek 
Valley  stretches  about  60  miles  to  the  Gil  more  Summit  and  becomes  the  Lemhi 
River  Valley.  The  BLM  manages  most  of  the  land  in  all  three  valleys  through 
either  our  Idaho  Falls  or  Salmon  District  Offices. 
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HABITAT  CONDITIONS  DURING  SPRING  MIGRATION 

The  three  valleys  are  characterized  by  extensive  windswept,  calcareous 
gravel  benches  and  flats  leading  from  the  mountain  slopes  to  the  drainage 
bottoms.  Dips  between  these  benches  capture  better  soils  and  moisture,  and 
contain  the  larger  shrub  species  (sagebrush,  saltbrush,  and  winterfat)  found 
in  the  winter  range.  The  benches  themselves  support  a  sparse  cover  of 
vascular  plants  which  are  often  dormant  during  the  antelope  migration.  These 
plants  are  very  small,  grow  close  to  the  ground,  and  have  very  coarse  and 
sharp  vegetative  parts  during  the  dormant  stage.  Common  species  include 
chicken  sage,  and  needle  and  thread  grass.  About  75  percent  of  the  area  is 
bare  ground  (Bernt  1976).  An  abundance  of  free-growing  or  vagrant  lichens  can 
be  found  scattered  over  the  soil. 

This  region  is  suffering  from  its  sixth  year  of  drought  and  less  than  normal 
snowfall.  However,  observations  during  normal  to  severe  winters  showed  that 
snow  collects  in  the  dips  between  the  calcareous  benches.  The  snow  develops  a 
crusty  top  layer  due  to  actions  of  the  wind  and  cycles  of  thawing  and 
freezing.  The  vegetation  often  remains  covered  by  the  crusted  snow  well  into 
June.  Therefore,  these  snow-covered  sites  are  unavailable  for  utilization  by 
pronghorn  antelope. 

The  windswept  benches  are  normally  snowfree,  allowing  for  travel  corridors 
for  the  migrating  antelope.  However,  the  benches  are  essentially  without  the 
"normal"  antelope  forage  of  grass,  forbs,  and  shrubs  (Beale  and  Scotter  1968, 
Cole  1956,  Kindschy  et  al .  1982,  Salwasser  1980).  Bernt  (1976)  recorded 
antelope  spending  large  amounts  of  time  in  the  windswept  chickensage  sites. 

McCarty  (1982)  found  evidence  of  antelope  die-offs  in  the  mid-1950s  which 
coincided  with  severe  low  temperatures  and  snowfall  in  the  winter  range. 
However,  the  populations  increased  to  an  all-time  high  by  the  mid-1980s  in 
spite  of  many  years  of  the  normal  or  severe  springtime  conditions  described 
above. 

The  following  questions  then  arose:  (1)  what  are  the  antelope  eating  during 
these  stress  periods,  and  (2)  why  has  this  apparent  lack  of  food  not  resulted 
in  increased  mortalities  in  fawns  and  lambs? 

FIELD  INVESTIGATIONS 

In  the  mid-1980s,  one  of  the  authors  (Rosentreter)  began  investigations  of 
the  vagrant  or  non-attached  lichens  of  these  three  valleys.  The  most  common 
vagrant  lichen,  Xanthoparmelia  spp.,  sometimes  called  range  lichen  (MacCracken 
et  al .  1983),  was  sparsely  scattered  throughout  the  area.  While  not  abundant 
enough  to  be  an  important  diet  component  for  antelope,  range  lichens  could  be 
important  source  of  trace  minerals,  salt,  and  free  water  during  the  winter  and 
spring  (Sharnoff  1992).  A  recent  review  of  the  distribution  of  vagrant 
Xanthoparmelia  species  (Hale  1990)  with  that  of  pronghorn  antelope  reveals 
that  antelope  seldom  occur  without  the  presence  of  these  lichens. 

Of  greater  significance  were  abundant  populations  of  an  unknown  vagrant 
lichen  distributed  throughout  the  calcareous  benches.  Rosentreter  found  the 
greatest  abundance  and  variety  of  the  lichen  near  the  mouth  of  Birch  Creek. 


We  have  intensified  our  investigations  in  this  area.  Four  varieties  in  the 
shape  of  the  lichen  were  found  in  lower  Birch  Creek  (Figure  3).  Table  1 
presents  the  common  names  we  have  used  to  refer  to  these  vagrant  lichen 
species.   Less  variations  were  found  as  we  progressed  northwest  up  the  Birch 
Creek  Valley  or  westward  to  the  Little  Lost  and  Big  Lost  Valleys.  We  found 
coral  lichen  only  at  the  Willow  Creek  Summit  at  the  head  of  the  Big  Lost 
Valley. 

The  four  varieties  were  verified  by  experts  at  the  Smithsonian  Institute  to 
include  one  described  species  and  three  species  unknown  to  science.  The 
individual  species  of  the  genus  Rhizoplaca  are  indicated  in  Figure  3.  The 
four  species  are  believed  to  have  originated  at  the  mouth  of  Birch  Creek  and 
spread  to  the  other  areas  by  wind  and  bighorn  sheep  and  antelope  fur.  This 
could  explain  why  the  most  coarsely  branched  species,  FL  ha.ydenii ,  is  the  only 
one  spread  as  far  as  Willow  Creek  Summit.  Rhizoplaca  haydenii  is  also  known 
from  the  Laramie  Hills  of  Wyoming.  All  four  species  appear  to  prefer 
limestone  substrates. 

Bernt  (1976)  established  27  transects  in  areas  heavily  used  by  antelope. 
These  transects  included  both  the  calcareous  benches  and  the  vegetated  dips. 
Cover  averaged  12.4  percent  shrubs,  5.6  percent  bunchgrasses,  3.9  percent 
forbs,  2.0  percent  lichens,  and  74.9  percent  bare  ground/litter.  On  the 
sparsely  covered  benches,  the  major  vascular  plants  are  chicken  sage,  Hoods 
phlox  (Phlox  hoodii).  alpine  mustard  (Lesqurella  alpina),  and  small -flowered 
penstemon  (Penstemon  pumilus).  While  comprising  only  2  percent  of  the  total 
ground  cover,  lichens  are  locally  abundant  on  the  benches.  Similar  cover 
ratings  done  in  early  spring  before  the  vascular  plants  have  sprouted  would 
show  a  relatively  high  percent  of  the  plant  cover  as  lichen  compared  to  the 
deciduous  vascular  plants.  We  also  found  trace  amounts  of  Haplopappus  acaulis. 
Stipa  swallenii ,  Poa  sandberqii ,  Artemisia  frigida,  and  Eriogonum  caespitosa 
The  abundance  of  the  lichens  in  lower  Birch  Creek  is  shown  by  the  fact  that 
handfuls  of  lichens  can  easily  be  collected  in  seconds  from  undisturbed  sites. 

IMPORTANCE  OF  LICHENS  TO  ANTELOPE 

Bernt  (1976)  observed  antelope  eating  lichens  but  no  technique  to  evaluate 
the  consumption  of  free-growing  lichens  was  developed.  A  rumen  sample 
obtained  from  the  Big  Lost  Valley  contained  51  percent  lichens  (Bernt  1976). 
Obviously,  antelope  will  eat  lichens,  at  least  under  stressful  conditions  when 
shrubs  are  covered  by  crusted  snow.  On  sunny  days  in  the  early  spring  when 
the  snow  remains  frozen,  lichens  absorb  radiant  energy,  thaw,  and  provide  a 
source  of  free  moisture  for  wildlife. 

The  chemical  composition  of  similar  lichens  (Scotter  1972)  showed  that  the 
protein  content  of  lichens  never  exceeded  2  percent.  This  percentage  was 
significantly  lower  than  protein  levels  of  vascular  plants.  However,  the 
crude  fiber  content  of  lichens  normally  contains  high  levels  of  lichenin  and 
isolichenin,  carbohydrates  that  are  readily  digestible.  In  addition,  the  high 
fiber  content  of  the  lichens  may  liberate  large  amounts  of  energy  when  broken 
down  by  rumen  bacteria  and  protozoa.  This  energy  release  would  be  an 
important  advantage  to  stressed  antelope. 

Due  to  six  springs  of  below  normal  snowfall  in  these  valleys,  we  have  had  no 
opportunity  to  observe  use  of  lichens  by  antelope  under  heavy  snow  conditions. 
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Figure  3. 

The  Rhizoplaca  lichens  from  the  left  are  coral  lichen,  R.  haydenii;  folded  grouse  pellet,  ft  crispus;  loose 
grouse  pellet,  R.  cerebriformis;  and  grouse  pellet,  ft  idahoensis. 


Table  #  1.  Common  names  for  some  vagrant  lichens, 


COMMON  NAME 

SCIENTIFIC  NAME 

Range  lichen 

Xanthoparmelia  spp. 

Folded  Grouse  Pellet 

Rhizoplaca  crispus 

Loose  Grouse  Pellet 

R.  cerebriformis 

Grouse  Pellet 

R.  idahoensis 

Coral  lichen 

R.  hay de nii 

Our  speculation  is  that  during  years  of  light  snowfall,  the  lichens  remain  a 
relatively  minor  component  of  the  diet.  It  is  only  during  periods  of  heavy 
snowfall,  when  the  vascular  vegetation  is  covered  by  crusted  snow,  that  the 
value  of  lichens  to  the  antelope  and  the  biodiversity  of  the  region  is 
expressed. 

MANAGEMENT  IMPLICATIONS 

Undisturbed  bench  areas  had  abundant  populations  of  lichens.  We  visited 
areas  heavily  grazed  by  cattle  and  found  that  lichens  were  still  present,  but 
were  usually  smaller  in  size.  We  believe  that  this  size  difference  is  more 
due  to  trampling  than  to  feeding.  We  visited  an  adjacent  pasture  and  holding 
area  for  domestic  sheep  and  found  essentially  no  lichens.  We  believe  that 
sheep  seek  out  and  eat  lichens.  We  gathered  several  sacks  of  the  free-growing 
lichens  and  gave  them  to  friends  who  raised  sheep  in  the  Leadore  area.  The 
lichens  were  made  available  to  lambs  that  were  being  fed  high  protein  pellet 
diets.  When  lichens  and  pellets  were  placed  side-by-side,  the  lambs  quickly 
abandoned  the  pellets  and  ate  the  lichens. 

This  information  may  point  out  the  need  for  relative  low  levels  of  livestock 
grazing,  especially  domestic  sheep,  in  crucial  antelope  habitats  such  as 
described  in  this  report.  There  also  may  be  a  relationship  between  the  major 
decreases  in  antelope  populations  in  the  Birch  Creek-Little  Lost  Valleys 
during  the  1920's  (McCarty  1982)  and  availability  of  lichens.  Peak  domestic 
sheep  grazing  occurred  in  the  area  after  1920  when  extended  drought  conditions 
in  southern  Idaho  ranges  resulted  in  livestock  being  moved  to  higher  elevation 
foothills  and  valleys  in  search  of  water  and  forage. 

In  conclusion,  we  believe  that  these  vagrant  lichens  are  critical  to 
pronghorn  antelope  populations  during  stress  periods,  but  only  during  years 
with  heavy  snow  cover  or  later  than  normal  spring  green  up.  These  lichens  and 
their  habitats  may  be  necessary  for  the  long-term  viability  of  the  pronghorn 
antelope  populations  in  Eastern  Idaho  valleys. 
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A  buck  pronghorn  antelope  near  the  mouth  of  the  Little  Lost  River  Valley  in  east-central  Idaho.  Relatively 
large  herds  winter  in  the  vicinity  of  the  Idaho  National  Energy  Laboratory  and  migrate  each  spring  to  fawning 
and  summer  ranges  in  the  upper  areas  of  the  Birch  Creek,  Little  Lost  River  and  Big  Lost  River  Valleys. 
During  severe  winters,  snow  collects  and  crests  over  shrubs,  and  free-growing  or  vagrant  lichens  growing 
along  the  calcareous  benches  used  by  antelope  as  travel  lanes  may  become  a  major  source  of  food. 
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Calcareous  gravel  benches  typical  of  the  Birch  Creek,  Little  Lost  River  and  Big  Lost  River  Valleys  which 
support  a  sparse  cover  of  vascular  plants  and  an  abundance  of  free-growing  or  vagrant  lichens. 
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An  early  June  scene  of  the  Birch  Creek  Valley.  Remnant  snow  banks  collected  by  shrubs  in  dips  between 
the  windswept  calcareous  benches  are  used  as  travel  corridors  by  migrating  antelope  during  severe  winters. 
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A  closeup  photograph  of  vagrant  lichens  on  a  calcareous  bench  in  the  Birch  Creek  Valley.  Range  lichen  are 
located  near  the  point  of  the  pen  and  several  forms  of  the  Rhizoplaca  lichen  (approximately  100  individuals) 
are  in  the  photograph.  A  few  vascular  plants  in  this  June  photo  are  very  coarse  and  are  usually  in  a  dormant 
stage  when  the  antelope  migration  begins. 


vwmtaixsmamut. 


G 
G 
• 

G 

C 
O 

o 
o 

o 

• 

o 
o 
c 

G 

o 
c 
o 
o 
o 

o 

G 
O 
O 
O 
G 
G 
G 
O 
G 


O 
G 
O 

o 
o 

G 
O 


O 
O 
G 
O 

o 
o 


Lichen  experts  at  the  Smithsonian  Institute  believe  that  there  may  actually  be  five  or  six  species  of  the 
Rhizoplaca  lichen  in  the  three  valleys. 
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